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WHAT IS CLAIMED IS: 



1. An isolated nucleic acid molecule encoding a 
voltage-sensitive sodium channel of Musca domestica, 
wherein said voltage-isensitive sodium channel is capable 
of conferring sensitivity or resistance to an insecticide 
in Musca. domestica. 



2 . The isolated! nucleic acid molecule of claim 1 
wherein said nucleic abid is deoxyribonucleic acid. 



3. The isolated Inucleic acid molecule of claim 2 
wherein said deoxyribonucleic acid is cDNA. 



4 . The isolated 
wherein said voltage 
susceptibility to an 



nucleic acid molecule of claim 1 
sensitive sodium channel confers 
irflsecticide in Musca domestica. 



;v(icl^ic acid molecule of claim 4 
Ld molecule has a nucleotide 
2 ID NO : 1 . 



5 . The isolated 
wherein said nucleic 
sequence as shown in sE 

The isolated Aucleic acid molecule of claim 4 
wherein said nucleic acid Molecule encodes an amino acid 
sequence as shown in SEC) ID WO: 3. 

7. The isolated nucleic acid molecule of claim 1 
wherein said voltage- sensitive sodium channel confers 
resistance to an insecticide in Musca domestica 



8. The isolated nucleic acid molecule of claim 7 
wherein said nucleic acid molecule has a nucleotide 
sequence as shown in SEQ1 ID NO: 2. 
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ni 



9 . The isolated nub 
wherein said nucleic acid 
sequence as shown in SEQ 



leic acid molecule of claim 7 
molecule encodes an amino acid 
D NO : 4 . 



10 . The isolated nucleic acid molecule of claim 7 
wherein said nucleic acid molecule has the nucleotide 
sequence of a second nuclesic acid molecule with one or 
more mutations therein, wherein said second nucleic acid 

icide sensitive voltage- 
f Musca domes t lea , and wherein 

in said second nucleic acid 
:tLng voltage- sensitive sodium 
lsecticide . 



molecule encodes an insect 
sensitive sodium channel c 
said one or more mutations 
molecule render the result 
channel resistant to an in 



11. The isolated nucleic acid molecule of claim 10 
wherein said nucleotide sequence of said second nucleic 
acid molecule encodes aminq acid SEQ ID NO : 3 , and wherein 
said one or more mutations \irv said second nucleic acid 
molecule are selected from /the group consisting of a 
substitution for amino aci/d 1 residue 1014 of SEQ ID NO : 3 , a 
substitution for amino ac/id Iresidue 1140 of SEQ ID NO : 3 , a 
substitution for amino afcid Iresidue 2023 of SEQ ID NO : 3 , a 
deletion of one or more of /mniV acid residues 2031-2034 
of SEQ ID NO: 3 , a substitution £or amino acid residue 2042 
of SEQ ID NO: 3, a substitution for amino acid residue 2054 
of SEQ ID NO: 3, and an insertion of one to three amino 
acid residues between amino a^id residues 2055 and 2056 of 
SEQ ID NO: 3 



12 . The isolated nucleic acid molecule of claim 1 
wherein said nucleic acid is ' ribonucleic acid. 



13 . The isolated nucleiq acid molecule of claim 12 
wherein said ribonucleic acid ife mRNA. 
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14. An antisensfe nucleic acid molecule 
complementary to at legist a portion of the mRNA of 
claim 13 . 



15. An expression 
nucleic acid molecule c 



expression vector is a 



vector comprising the antisense 
f claim 14 . 



16. The expression vector of claim 15 wherein the 



baculovirus . 



17. A method of decreasing expression of a voltage- 
sensitive sodium channel in an insect, said method 
comprising infecting an linsect with the baculovirus vector 
of claim 16, wherein inflection of said insect by said 
baculovirus results in incorporation of said antisense 
nucleic acid molecule inio the genome of said insect, 
thereby blocking expression of voltage-sensitive sodium 
channels in said insect clell. 

18 . A ribozyme having a recognition sequence 
complementary to a portion of the mRNA of claim 13 



19 

claim 18 



An expressxc 



:tor comprising the ribozyme of 



20. The expression A|eQt 
expression vector is a bacujlo^ 



or of claim 19 wherein the 
irus . 



21. A method of decreasing expression of a voltage- 
sensitive sodium channel inlan insect, said method 
comprising infecting an insect with the baculovirus vector 
of claim 20, wherein infectibn of said insect by said 
baculovirus results in expression of said ribozyme in said 
insect, thereby decreasing expression of voltage-sensitive 
sodium channels in said inseqt cell 



85 



22. A cell comprising the nucleic acid molecule of 
claim 1. 

23. The cell of \claim 22 wherein the cell is a 
Xenopus oocyte. 

24. The cell of cfclaim 22 wherein the cell is an 
insect cell line. 



UP 



25. The cell of ctLaim 24 wherein said insect cell 
line is selected from thfe group consisting of a Drosophila. 
Schneider cell line, a Drosophila K c cell line, an Sf9 cell 
line, and a High Five® call line. 



26. An expression Rector comprising the nucleic 
acid molecule of claim I. 1 



Ill 



27. The expression/vector of claim 26 wherein said 
expression vector is selected from the group consisting of 
a plasmid and a virus. 



28 . A cell comp] 
claim 26 . 



.simg the expression vector of 



29. The cell of claip 28 wherein the cell is a 
Xenopus oocyte . 

30. The cell of clairr^ 28 wherein the cell is an 
insect cell line. 



31. The cell of claim BO wherein said insect cell 
line is selected from the group consisting of a Drosophila 
Schneider cell line, a Drosophila K c cell line, an Sf9 cell 
line, and a High Five® cell lihe. 
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32. The isolated nucleic acid molecule of claim 1 
wherein said insecticide is selected from the group 
consisting of DDT, DDT analogs, and pyrethroids 



33 . A method of 
sodium channel, said m<£ 

introducing 
claim 1 into a cell; aiid 

allowing sa 
molecule resulting in 
sensitive sodium c 



producing a voltage-sensitive 
thod comprising: 
the nucleic acid molecule of 



d cell to express said nucleic acid 
he production of a voltage - 
in said cell . 



:hannel 



34. The method op claim 33 wherein the cell is a 
Xenopus oocyte. 



35. The method oq claim 33 wherein the cell is an 
insect cell line. 

36. The method ofLclaim 35 wherein said insect cell 
line is selected from the group consisting of a Drosophila. 
Schneider cell line, a Ip^osophila K c cell line, an Sf9 cell 
line, and a High Five® 



ze\Ll line 



37. A method of ^fT^ucing a voltage-sensitive 
sodium channel, said method comprising: 



introducing the^ nucleic acid molecule of 
claim 1 and a second nucleic acid molecule encoding a tip 
E protein into a cell; and \ 

allowing said cell to coexpress said nucleic 
acid molecule and said secokd nucleic acid molecule, 
resulting in the production \bf a voltage - sensitive sodium 
channel in said cell. 



38. The method of clai\m 37 wherein the cell is a 
Xenopus oocyte. 



i 9 
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39. The method \of claim 37 wherein the cell is an 
insect cell line a 

40. The met^oooi? claim 39 wherein said insect cell 
line is selected ftfom the group consisting of a Drosophila. 
Schneider cell line, a nrosophila K c cell line, an Sf9 cell 
line, and a High Five® cell line. 



41. A method of serening a chemical agent for the 
ability of the chemical arfent to modify sodium channel 
function, said method comprising: 

introducing the m/cleic acid molecule of claim 1 
into a host cell; 

expressing said /Voltage-sensitive sodium channel 
^ />f ^ncoded by said nucleac acid molecule in the host cell so 
'as to result in the afunctional expression of a voltage- 
sensitive sodium channel in the host cell; 

exposing the /cell to a chemical agent; and 
evaluating tzhe exposed cell to determine if the 
chemical agent modifies the function of the voltage- 
sensitive sodium/ channel . 



42. ' The method of claim 41 wherein the cell is a 
Xenopus oocyte . 

43. The method \f claim 41 wherein the cell is an 
insect cell line. 

44. The method of clairhs43 wherein said insect cell 
line is selected from the group consist ing of a Drosophila. 
Schneider cell line, a Drosophila cell line, an Sf9 cell 
line, and a High Five® cell line, 



45. The method of claim 41 wherein N said evaluation 
comprises monitoring sodium transport through, said 
voltage-sensitive sodium channel. 
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46. The method 6X claim 41 wherein said evaluation 
comprises monitoring quarhLdinium transport through said 
voltage-sensitive sodium channel. 

A method of screening a chemical agent for the 
ability \f the chemical agent to modify sodium channel 
functionAsaid method comprising: 

introducing the nucleic acid molecule of claim 1 and 
a second nuoleic acid molecule encoding a tip E protein 
into a host c ee 1 1 ; 

allowing \said host cell to coexpress said nucleic 
acid molecule an*d said second nucleic acid molecule so as 
to result in the functional expression of a voltage- 
sensitive sodium channel in the host cell; 

exposing the Xell to a chemical agent; and 
evaluating thexexposed cell to determine if the 
chemical agent modifies the function of the voltage- 
sensitive sodium channels 

48. The method\of claim 47 wherein the cell is a 
Xenopus oocyte . 

49. The method of evj_aim 47 wherein the cell is an 
insect cell line. 

50. The method of claim\l9 wherein said insect cell 
line is selected from the group \^nsisting of a Drosophila 
Schneider cell line, a Drosophila K c cell line, an Sf9 cell 



line, and a High Five® cell line. 



51. The method of claim 47 whereVn said evaluation 
comprises monitoring sodium transport through said 
voltage-sensitive sodium channel. 



# 
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52. The method of\claim 47 wherein said evaluation 
comprises monitoring quanrdinium transport through said 
voltage-sensitive sodium channel 



53. A method of Obtaining DNA encoding a voltage- 
sensitive sodium channel., said method comprising: 

selecting a DNA molecule encoding a voltage- 
sensitive sodium channel of an insect, said DNA molecule 
having a nucleotide sequence selected from the group 
consisting of SEQ ID NO : 1 and SEQ ID NO: 2; 

designing an oligonucleotide probe for a voltage - 
sensitive sodium channel based on SEQ ID NO : 1 or SEQ ID 
NO : 2 ; 1 

probing a genomic lor cDNA library of an insect with 
the oligonucleotide probe; and 

obtaining clones from said library that are 
recognized by said oligo nucleotide probe , so as to obtain 




DNA encoding a voltage -s 



54 . A method of 
sensitive sodium channel 

selecting 
sensitive sodium chanriel 
having a nucleotide seque 
consisting of SEQ ID 

designing dege 
based on SEQ ID NO : 1 or 

utilizing sai 
polymerase chain reactior 
homologous DNA encoding 
in said sample. 



ensitive sodium channel 



aining DNA encoding a voltage - 
said method comprising: 
molecule encoding a voltage- 
of an insect, said DNA molecule 
nee selected from the group 

d SEQ ID N0:2; 
nerkte oligonucleotide primers 
SEQ ID NO: 2; and 

oligonucleotide primers in a 
on a DNA sample to identify 
voltage-sensitive sodium channel 



55. An isolated nucleic acid molecule encoding a 
voltage-sensitive sodium channel of an insect, said 
nucleic acid molecule encoding a first amino acid sequence 
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having at least 95% amino /acid identity to a second amino 
acid sequence, said secon/i amino acid sequence being as 
shown in SEQ ID NO: 3. 

56. An isolated nfucleic acid molecule encoding a 
voltage-sensitive sodium channel of an insect, said 
nucleic acid molecule encoding a first amino acid sequence 
having at least 95% amifrio acid identity to a second amino 
acid sequence, said sedond amino acid sequence being as 
shown in SEQ ID NO : 4 . 



03 



57. An isolated voltage-sensitive sodium channel of 
Musca domestica, wherein said voltage-sensitive sodium 



channel is capable of 



conferring sensitivity or resistance 



to an insecticide in Musca. domestica . 



58 . The voltage 
claim 57 wherein said 
confers susceptibility 
domestica . 



-sensitive sodium channel of 
voltage- sensitive sodium channel 
yto an insecticide in Musca 



59 . The voltage 
claim 58 wherein sai 
encoded by a nucleotid 



sensitive sodium channel of 
yoltage-sensitive sodium channel is 
sequence as shown in SEQ ID NO : 1 . 



60. The voltage 
claim 58 wherein said 
comprised of a protein 
shown in SEQ ID NO : 3 

61. The voltage 
claim 57 wherein said 
confers resistance to 



sensitive sodium channel of 
voltage-sensitive sodium channel is 
having an amino acid sequence as 



sensitive sodium channel of 
voltage-sensitive sodium channel 
n insecticide in Musca domes tica 



62. The voltage-sensitive sodium channel of 
claim 61 wherein said voltage-sensitive sodium channel is 
encoded by a nucleotide isequence as shown in SEQ ID NO : 2 . 

63 . The voltage-sensitive sodium channel of 
claim 61 wherein said voLtage-sensitive sodium channel is 
comprised of a protein heving an amino acid sequence as 
shown in SEQ ID NO: 4 

64. The voltage-sensitive sodium channel of 
claim 61 wherein said voltage-sensitive sodium channel is 
encoded by a nucleic acid molecule having the nucleotide 
sequence of a second nucleic acid molecule with one or 
more mutations therein, wherein said second nucleic acid 
molecule encodes an insecticide sensitive voltage- 
sensitive sodium channel of/Slisca domestical, and wherein 
said one or more mutational in said second nucleic acid 
molecule render the resulting voltage-sensitive sodium 
channel resistant to an/insecticide. 

65. The volt age fs^rns\tive sodium channel of 
claim 64 wherein said nucleotide sequence of said second 
nucleic acid molecule encodes amino acid SEQ ID NO : 3 , and 
wherein said one or more mutations in said second nucleic 
acid molecule are selected from the group consisting of a 
substitution for amino acid residue 1014 of SEQ ID NO : 3 , a 
substitution for amino acid residue 1140 of SEQ ID NO : 3 , a 
substitution for amino acid residue 2023 of SEQ ID NO : 3 , a 
deletion of one or more of amino acid residues 2031-2034 
of SEQ ID NO : 3 , a substitution for amino acid residue 2042 
of SEQ ID NO: 3, a substitution for amino acid residue 2054 
of SEQ ID NO: 3, and an insertion of one to three amino 
acid residues between amino, acid residues 2055 and 2056 of 
SEQ ID NO : 3 



# 
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66. The voltage-sensitive sodium channel of 
claim 57 wherein said 1 insecticide is selected from the 
group consisting of DDT, DDT analogs, and pyrethroids . 



67. An antibody! or fragment thereof specific for 
the voltage-sensitive aodium channel of claim 57. 

68. The antibody! of claim 67 wherein said antibody 
comprises a monoclonal antibody. 



n l 
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69. The antibody of claim 67 wherein said antibody 
comprises a polyclonal antibody. 



tecting. presence of a voltage- 
in a sample, said method 



70. A method of dqt 
sensitive sodium channel 
comprising : 

contacting a sampl^ wi^h the antibody or fragment 

yi.n said antibody or fragment 
feid voltage-sensitive sodium 
sample, forming a complex 



thereof of claim 67, wher 
thereof binds to any of 
channel present in said /s 



therewith; and 

detecting said cAmptlex, thereby detecting presence 
of a voltage-sensitivq sodium channel in said sample 

71. An isolated voltage-sensitive sodium channel of 



the voltage-sensitive sodium 
protein having a first amino 



said second amino acid 
ii SEQ ID NO: 3 . 



Muses domestics., where 
channel is comprised of a 

acid sequence with at leapt 95% amino acid identity to a 
second amino acid sequenc 
sequence being as shown i 



72. An isolated voltage-sensitive sodium channel of 
Muses domestics, wherein the voltage-sensitive sodium 
channel is comprised of a jprotein having a first amino 
acid sequence with at least 95% amino acid identity to a 
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ill 



second amino acid sequence 
sequence being as shown in 



73 . A plasmid desi 
the American Type Culture 



said second amino acid 
SEQ ID NO: 4 . 



gniated pPJIl and deposited with 
Collection under Accession No. 



74. A KpnI/Aatll res 
plasmid designated pPJIl of 
fragment being about 3 620 bb 

75. A plasmid designa 
the American Type Culture C 



riction fragment of the 
claim 73, said restriction 



ed pPJI2 and deposited with 
llection under Accession No. 



76. An Aatll/Sphll Restriction fragment of the 
plasmid designated pPJI2 of ^]\im 75, said restriction 
fragment being about 2700 bp 



77. An isolated nucleiq acid molecule consisting of 
a KpnI/Aatll restriction fragment of about 3620 bp of the 
plasmid designated pPJIl ligated at the Aatll site to the 
Aatll site of an Aatll/Sphll restriction fragment of about 
2700 bp of the plasmid " designated pPJI2 . 



